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INTRODUCTION 

Hematuria, blood in the urine, is a symptom associated with many 
diseases rather than being a disease in itself. The cause of hematuria 
may be as routine as an infection or as serious as cancer. 

Hematuria is the topic of this research. We start by talking about 
hematuria and differentiating it from pseudohematuria. After that, we 
will talk about types and patterns of hematuria. We will then turn to 
mention in general some common causes of hematuria, from which we 
will focus on the commonest four causes in Egypt. These are 
schistosomiasis, urinary stones, tumors and glomerulonephritis. At the 
end, we will give some notes on the differential diagnosis, complications, 
duration and treatment of hematuria. After completing our discussion, 
we have included three recently diagnosed clinical cases associated with 
hematuria. 

We have tried to keep the ideas as clear and as simple as possible. 
We have done our best to follow the rules of scientific research and 
writing articles. A lot of time and efforts have been spent to produce this 
research in this form. We, however, are not sorry and will never be sorry 
for all this time because we think the experience we have gained and the 
skills we have learnt are worthy. 

We hope we were able to cover the topic from all points of view 
and could present our research in a good well-organized manner. 

Research Team 

Menoufia Faculty of Medicine | 2010 



Hematuria 

HEMATURIA 

Hematuria is defined as the excretion of abnormal numbers of 
erythrocytes (either intact or damaged) in the urine , i.e. more than 5 
red blood cells per high-power field in the urinary sediment' 16 '. 

Normal individuals excrete small numbers of erythrocytes in the 
urine (9) . Marked variations in the upper limit of normal for urinary RBCs 
have been reported in normal subjects' 27 '. Approximately 10% of normal 
subjects will excrete up to 10 erythrocytes/HPF of centrifuged urine 
sediment. However, less than 3% of normal subjects will excrete more 
than 3 erythrocytes/HPF (10) . The latter value, three red blood cells per 
high power field (3 RBCs/HPF), is the most commonly accepted upper 
limit of normal (27) . 

When present, hematuria means that something is causing 
abnormal bleeding in the patient's genitourinary tract. The source of 
such bleeding can be located anywhere along this tract (34) . It may be also 
a sign of non-urologic systemic disease (16) . So, hematuria should always 
be regarded as a sign of disease originating in the kidneys, of lesions 
present anywhere along the urinary tract from the renal pelvis to the 
distal urethra, or as a consequence of a systemic disturbance which has 
only secondarily affected the kidneys and urinary system (10) . 

Hematuria must be distinguished from pigmenturia (e.g., 
hemoglobinuria or myoglobinuria), in which protein or other substances 
impart an abnormal coloration to urine that resemble hematuria (9) . This 
condition is referred to as pseudohematuria. 
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PSEUDOHEMATURIA 

The presence of RBCs in urine should be confirmed by microscopic 
examination to rule out false hematuria (24) . Some cases that initially 
present the appearance of gross hematuria turn out to be non-blood 
related. This condition, called pseudohematuria, usually is the result of 
ingested substances that impart a red color to the urine . 

False hematuria can occur not only in the presence of free 
hemoglobin (hemoglobinuria or myoglobinuria), but also because of 
ascorbic acid (>5 mg per deciliter) or antiseptic povidone-iodine (24) . 
Excessive consumption of beefs or berries, food coloring, certain 
laxatives (34) , Rifampicin (28) and some pain medications all can result in a 
pink or reddish cast to the urine (34) . Many of these substances are 
delivered to the kidneys from the circulation and are filtered into the 
urine (9) . 

TYPES AND PATTERNS OF HEMATURIA 

Three basic groups of terms are used to describe the patterns of 
hematuria (10) . 

First, in relation to the color or appearance of the urine, the terms 
gross or macroscopic are used to designate urine which is obviously 
discolored with blood (10) . Hematuria is visible to the naked eye (9) . The 
urine may even contain small blood clots (34) . Covert or microscopic 
hematuria refers to urines not distinguishable from normal in gross 
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appearance but which have abnormal quantities of erythrocytes on 
microscopic examination (10) . This is because the blood is present in 
amounts so small that it does not change the color of urine (33) . 

Second, the patterns of hematuria with respect to time are 
described by the use of self-explanatory terms (10) persistent, transient, 
intermittent and recurrent (9) . 

Finally, the coexistence or absence of symptoms referable to the 
urinary tract confers the designations of symptomatic or asymptomatic 

(painless) hematuria, respectively (9) . 

These patterns of hematuria may have diagnostic significance (9) 
since certain disorders are more likely than others to result in particular 
patterns with respect to color and appearance, timing, and associated 
symptoms (10) . 

It is important to remember that hematuria in any amount is 
potentially serious. The amount of blood present does not necessarily 
indicate the relative seriousness of the underlying problem (34) . 

CAUSES OF HEMATURIA 

Causes of hematuria are multiple (10) (Table 1). Blood may enter 
the urine anywhere along the urinary system (30) . Abnormal numbers of 
erythrocytes in the urine may arise from anywhere between the 
glomerular capillaries and the tip of the distal urethra (10) . 
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Hematuria may be an early indication of damage or injury to the 
kidney (s). Some heavy exercise can cause blood to leak into the urine. 
Blood in the urine is often found in those with a urinary infection or 
stone. Men who have an enlarged prostate (benign prostatic 
hyperplasia, BPH) are sometimes found to have blood in the urine. 
Hematuria may be also a sign of a tumor in the urinary system (30) . 

According to Dr Ali El-Hindawi (5) , Causes of hematuria can be 
classified into pre-renal, renal and post-renal causes. 

Pre-Renal Causes of Hematuria (General Causes of bleeding): 

a) Hypertension. 

b) Blood diseases as leukemia, purpura. 

c) Vitamin C & K deficiency. 

d) Drugs as salicylates, anticoagulants. 

Renal Causes of Hematuria: 

a) Congenital as polycystic kidney. 

b) Inflammatory as: 

a. Nephritic syndrome (as in acute poststreptococcal GN) 

b. Acute pyelonephritis. 

c. Renal tuberculosis 

c) Neoplastic (renal tumors) as renal cell carcinoma. 

d) Vascular disorders e.g. chronic venous congestion and renal 
infarction 

e) Traumatic e.g. kidney injury due to accidents and bleeding 



following renal surgery. 
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Post-Renal Causes of Hematuria 



a) Congenital as bladder diverticulum. 

b) Inflammatory as: 

a. Bilharziasis (5) . Terminal hematuria caused by bilharzial 
cystitis is the commonest cause of hematuria in Egypt (20) . 

b. Other types of cystitis e.g. acute cystitis, tuberculous 
cystitis. ..etc 

c) Neoplastic as Tumors of renal pelvis, ureter or bladder (e.g. 
papilloma, carcinoma...) 

d) Vascular disorders as chronic venous congestion 

e) Traumatic as: 

a. Traumatic injury by stones. This is a common cause of 
hematuria. 

b. Traumatic injury due to instrumentation by metal catheters. (5) 

Figure 1: Major causes of hematuria in relation to age and duration 
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Table 1: Causes of Hematuria 



Renal Parenchymal Diseases 

Glomerular disease 
Primary 

Mesangial IgA nephropathy (Berger's disease) 

Thin basement membrane nephropathy 

Mesangial proliferative glomerulonephritis with IgM 

and/or C3 deposits 

Membranoproliferative glomerulonephritis 

Crescentic glomerulonephritis 

Focal glomerulonephritis 

Membranous glomerulopathy (<20%) 

Minimal change disease (<20%) 
Multisystem 

Systemic lupus erythematosus nephritis 

Microscopic polyangiitis 

Wegener's granulomatosis 

Henoch- Schbnlein purpura 

Goodpasture's disease 

Thrombotic microangiopathies (e.g. hemolytic-uremic 

syndrome) 
Infection 

Poststreptococcal glomerulonephritis 

Infective endocarditis 

Shunt nephritis 

Other postinfectious glomerulonephritis 
Hereditary disease 

Alport's syndrome 

Nail-Patella syndrome 

Fabry's disease 
Other 

Primary idiopathic renal hematuria with or without 

hypercalcuiria 
Vascular and tubulointerstitial diseases 
Hypersensitivity 

Acute hypersensitivity interstitial nephritis 

Tubulointerstitial nephritis with uveitis 
Neoplastic 

Tumors (renal cell carcinoma, Wilm's tumor, leukemic 

infiltrates, angiomyolipoma) 

Metastatic tumors (uncommon) 
Hereditary 

Polycystic kidney disease (autosomal-dominant variety) 

Medullary sponge kidney 
Vascular 

Malignant hypertension 

Renal arterial emboli or thrombosis 

Loin pain-hematuria syndrome 

Arteriovenous malformations 
Papillary necrosis 

Analgesic abuse nephropathy 

Sickle cell trait 

Diabetes mellitus 

Alcoholism 

Ankylosing spondylitis 

Obstructive uropathy 
Trauma 

Acute bacterial pyelonephritis 

Acquired cystic disease of renal failure and dialysis 



Urinary Tract Diseases 

Renal Pelvis 

Transitional cell carcinoma 

Varices 

Calculi 

Trauma 

Severe hydronephrosis 

Nevi 
Ureter 

Calculi (uric acid, calcium oxalate, calcium phosphate, 

struvite, cystine, adenine, xanthine, drugs) 

Transitional cell carcinoma 

Periureteritis (appendicitis, ileocolitis, abscess) 

Retroperitoneal fibrosis 

Ureterocele 

Varices 

Endometriosis 

Tuberculosis 
Bladder 

Carcinoma of the bladder 

Cystitis (bacterial, viral, parasitic, fungal) 

Chronic interstitial cystitis (Hunner's ulcers) 

Schistosoma haematobium 

Radiation cystitis 

Nitrogen mustard or cyclophosphamide cystitis 

Hypersensitivity (allergic) cystitis 

Bladder calculi 

Sudden decompression of severe overdistention 

Foreign bodies 

Vascular anomalies 

Amyloidosis 

Trauma 

Jogger's or marathon runner's hematuria 

Tuberculosis 
Prostate 

Benign prostatic hypertrophy 

Carcinoma of the prostate 

Acute or chronic prostatitis 
Urethra 

Meatal ulcers 

Urethral prolapsed 

Urethral caruncle 

Acute or chronic urethritis 

Carcinoma of the urethra or penis 

Vascular anomalies 

Trauma 

Foreign body 

Condyloma acuminatum 

Other (endometrosis) 
In association with a systemic coagulation disturbance (with 

or without diseases previously listed) 
Platelet defect 

Idiopathic or drug induced 

Thrombocytopenic purpura 

Thrombasthenia 

Bone marrow diseases 
Coagulation protein deficiency 

Hemophilia A or B 

Heparin therapy 

Warfarin therapy 

Other congenital and acquired defect in coagulation 
Other 

Scurvy 

Hereditary telangiectasia 

Surreptitious (malingering) 
From Glassock R. Hematuria and pigmenturia. In Massry SG, Glassock RJ: Textbook of nephrology, 3 rd ed. Baltimore, Williams 
SWilkins, 1995 
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SCHISTOSOMIASIS AND HEMATURIA 

Schistosomiasis is one of the most significant parasite diseases of 
humans (29) . In 1993, the World Health Organization estimated that at 
least 200 million people in 74 countries were infected (23)(29) and 200,000 
died per year as reported in 2004 (3) . In Egypt, the disease is a major 
public health problem especially in rural areas with almost six millions 
Egyptian infected (29) . 

Different types of schistosomiasis are present. In this part, we will 
we deal with schistosomiasis caused by S. haematobium which is mainly 
manifested by hematuria. 

Egyptians have had a long history of symptoms caused by 
schistosomiasis, notably hematuria, which appeared classically in young 
boys and was once deemed to be a sign of puberty (29) . 

S. haematobium affects primarily the lower urinary tract. Adult 
worms of this species live in the vesical vasculature. The eggs are laid in 
the mucosa and submucosa of the urinary bladder and the lower parts 
of the ureters (23) around which granuloma and fibrosis are formed (12) . 

The eggs release protease enzyme (12) and a variety of antigenic 
macromolecules (mostly glycoproteins) (23) eliciting prominent 
inflammatory reaction (12) . This inflammatory reaction is necessary for 
passive transfer of egg across the bladder wall allowing the eggs to be 
shed in urine (12) . The natural course of the ova deposited in the bladder 
wall is to escape into the bladder cavity especially at the end of 
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micturition causing terminal hematuria (19) . Rather than being excreted, 
however, some of the eggs may lodge in the tissues of the host. It is the 
presence of these retained eggs, rather than the worms themselves, that 
causes the pathology of schistosomiasis (29) . 

Eggs lodged in mucosa or submucosa of the bladder (29) induce a T 
lymphocyte-dependent granulomatous response (23) , which may extend 
into the bladder lumen as polyp (29) . 

Figure 2 




Schistosoma haematobium infection of the bladder with numerous calcified eggs and extensive 
scarring 

Granuloma formation around schistosome eggs has been 
considered to be delayed type hypersensitivity (29) . The pathogenesis 
starts by miracidia of the trapped ova that produce "egg antigen" 
leading to sensitization of T lymphocytes (4) . The sensitized T helper cell 
response in this early stage is dominated by TH1 cells that produce IFN- 
y, which stimulate macrophages to secrete high level of cytokines TNF, 
IL-1 and IL-6 that cause fever (12) . In the chronic stage, TH2 is stimulated. 

Menoufia Faculty of Medicine | 2010 



Hematuria 

This causes mast cell to produce IL-4, which induce further TH2 
differentiation (12) and stimulate IgE production or eosinophilia 
respectively (29) . IL-13 produced by TH2 cells, increases fibrosis by 
stimulation of the synthesis of collagen (12) . 

Prolonged and severe infection results in gross lesions in the form 
of sandy patches, polyp, ulcers and epithelial changes (19) . 

Sandy patches are common (19) . They develop by deposition of 
large number of eggs, followed by atrophy of the mucosa due to 
vascular compression (4) . The mucosa shows dirty yellow raised patches. 
The epithelium is atrophic and covers a fibrotic submucosa packed with 
calcified ova (19) . 

Bilharzial polyps are not common in the bladder (19) . Repeated egg 
deposition in small numbers leads to mucosal elevation with hyperplasia 
and polyp formation. Grossly, it may be single or multiple, sessile, 
pedunculated or complex. Microscopically, it shows connective tissue 
core and cellular granuloma around the ova (4) . 

Bilharzial ulcers develop in 20% of bilharzial bladders on the 
superior and posterior walls (19) . The ulcer is formed by numerous 
causes. Mucosal damage by penetrating ova leads to mucosal shedding. 
Shedding of atrophic mucosa of sandy patches may participate. 
Ulceration of polyp (4) may also be the cause. 



All of these previous lesions lead to painless terminal hematuria (21) . 
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Epithleial changes like hyperplasia, Brunn's nests, cystitis cystica, 
cystitis glandularis and squamous metaplasia may occur in the 
transitional epithelium of the bladder (19) . Some of these lesions are 
premalignant. Squamous cell carcinoma that may result may also cause 
hematuria. This will be discussed later. 

Clinical Findings 

Urinary frequency and dysuria are early symptoms of S. 
haematobium, but intermittent terminal hematuria is the classic 
presenting feature (23) . Suprapubic or perianal pain may occur 
intermittently with bladder distention. Hydronephrosis from granulomas 
in the bladder wall, ureters and urethra is common (23) . 

URINARY STONES AND HEMATURIA 

Urolithiasis, also called nephrolithiasis, is the process of forming a 
stone in the kidney (or lower down in the urinary tract). The stones 
themselves are called renal calculi (39) . Stones may form at any level in 
the urinary tract, but most arise in the kidney (13) . 

Types of stones: 

There are four main types of calculi (13) . These types can be 
classified into primary (metabolic) stones, for which urinary infection is 
not essential for their formation and secondary (infected) stones (5) . 
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Primary (Metabolic) Stones: 



a) Calcium Stones: composed largely of calcium oxalate or calcium 
oxalate mixed with calcium phosphate (13) . These stones are 
usually multiple, hard with spiny surface. This leads to injury of 
urinary mucosa and hemorrhage which leads to dark staining of 



the stones 



(5) 



Figure 3 




Calcium Oxalate Stone 

Surface is rough; color brown, probably due to old blood pigment 



(15) 



b) Uric Acid and Urate Stones : It is usually single, hard with a 
smooth surface and yellowish brown color (5) . In contrast to the 
radiopaque calcium stones, uric acid stones are radiolucent (13) . 



Figure 4 




Uric Acid and Urates Stone 

Smooth and light brown in color 



(15) 



c) Cystine Stones 151 : made up of cystine (13) . Soft and yellowish green 
(5) . Cystine stones are caused by genetic defects in the renal 
reabsorption of amino acids, including cystine, leading to 



cystinuria 



(13) 
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Secondary (Infected) Stones: 

Triple Phosphate Stone (5) or struvite stones, composed of 
magnisum ammonium phosphate (13) . It is usually single, large white and 
friable with a smooth surface (5) . These stones are formed largely after 
infections by bacteria (e.g. Proteus and some staphylococci) that convert 
urea to ammonia. The resultant alkaline urine causes the precipitation of 
magnesium ammonium phosphate salts (13) . 



Figure 5 




Phosphate Stone 

Flaking surface; greyish white 



It is to be noted that commonly the stones are mixed. For 
example, urate stones frequently have a rough covering of oxalate. Both 
oxalate and urate stones tend to develop a covering of phosphates (15) . 

Morphology of Stones 

Stones are unilateral in about 80% of patients. The favored sites 
for their formation are within the renal calyces and pelves and in the 
bladder (13) . Often, many stones are found in one kidney. They tend to be 
small (average diameter 2-3 mm) and may be smooth or jagged. 
Occasionally, progressive accretion of salts leads to the development of 
branching structures known as staghorn calculi. These massive stones 
are usually composed of magnesium ammonium phosphate (12) . Plain 
radiographs of the abdomen may detect the stone (37) . 
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Figure 6 




Figure 7 



Staghorn calculus 

This large single stone is associated with suppuration and 
ulceration of the pelvis and calyces. It is composed mainly of 
phosphates ( . 



Figure 8 




Intravenous pyelogram showing left Plain abdominal radiograph showing radiopaque 
hydronephrosis resulting from a stone at the stones of both kidneys (arrows) consistent with a 



ureterovesical junction 



(36) 



stag horn calculi 



(36) 



Aetiology 



The cause of stone formation is often obscure, particularly in the 
case of calcium-containing stones. Probably involved is a confluence of 
predisposing conditions (12) . The following are modern theories 
explaining urolithiasis. 
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Pathogenesis 

Urinary tract stone is likely caused by one of two basic 
phenomena. The first phenomenon is supersaturation of the urine by 
stone-forming constituents, including calcium, oxalate, and uric acid (35) . 
Supersaturation here means increased urine concentration of the 
stone's constituents, so that it exceeds their solubility in urine (12) . 
Crystals or foreign bodies can act as nidi, upon which ions from the 
supersaturated urine form microscopic crystalline structures. This is 
likely the underlying cause of uric and cystine stones. The second 
phenomenon, which is most likely responsible for calcium oxalate 
stones, is deposition of stone material on a renal papillary calcium 
phosphate nidus. Calcium phosphate precipitates in the basement 
membrane of the thin loops of Henle, erodes into the interstitium, and 
then accumulates in the subepithelial space of the renal papilla. The 
subepithelial deposits, which have long been known as Randall plaques, 
eventually erode through the papillary urothelium. Randall plaques are 
always composed of calcium phosphate (35) . 

Predisposing factors for stone formation 

1. Urinary pH: Urate and oxalate stones form in acidic urine; phosphate 
stones form in alkaline urine (15) . 

2. Dehydration (15) : causing decreased water content of urine (5) and 
increased urinary concentration (15) . 

3. Stasis: Obstruction to urine flow encourages salt precipitation (15) . 

4. Renal disease: The pH of the urine is frequently disturbed, and the 
composition of the urine is always altered (15) . 
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a. Urinary infection predisposes to precipitation of urinary 
crystalloids through formation of a nucleus (pus cells, 
detached necrotic cells) and changing the pH of urine (5) . 

b. Renal tumors encourage stone formation. Areas of tumor 
necrosis may calcify, and tumors tend to cause urinary stasis. 

5. Metabolic Factors: 

1. Excess calcium in urine (hypercalcuria) as in 
hyperparathyroidism (5) . 

2. Excess uric acid and urates in urine as in cases of gout (5) . 

3. Excess oxalates (oxaluria) (5) due to hereditary metabolic error 
or excess intake in diet (mango, tomato,....) (15) . 

4. Familial Cystinuria (5) . 

6. Lack of substances that normally inhibit mineral precipitation. 
Inhibitors of crystal formation in urine include Tamm-Horsfall protein, 
osteopontin, pyrophosphate, mucopolysaccharides, diphosphonates, 
and a glycoprotein called nephrocalcin (12) . 

Effects and complications 

Stones may be present without producing either symptoms or 
significant renal damage. This is particularly true with large stones (12) . 
Larger stones cannot enter the ureters and are more likely to remain 
silent within the renal pelvis (13) . In general, smaller stones are most 
hazardous, because they may pass into the ureters (13) producing a 
typical intense pain known as renal or ureteral colic. Often at this time 
there is gross hematuria (12) due to traumatic injury of the urothelium (5) . 
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Stones less than 5 mm were less likely to be associated with hematuria. 
Hematuria associated with flank pain may suggest a diagnosis of 
nephrolithiasis, especially if the pain is colicky in nature (37) . 

Stones also predispose to superimposed infection, both by their 
obstructive nature and the trauma they produce (13) . 

With the development of stasis and infection (on top of an 
existing stone), further stone formation is encouraged. This can lead to 
peculiar lesions e.g. staghorn calculi (15) . 

Stones and infection in the pelvis can lead to squamous 
metaplasia of the epithelium. In a few instances, this may develop into 
squamous carcinoma (15) . Squamous cell carcinoma may be associated 
with hematuria. This will be discussed later. 

GLOMERULONEPHRITIS AND HEMATURIA 

Glomerulonephritis (GN) is a renal disease characterized by 
inflammation of the glomeruli or small blood vessels in the kidney (43) . 

Glomerulonephritis can be classified into primary 
glomerulonephritis which mainly affects the kidney and secondary 
glomerulonephritis in which the kidneys are affected as a part of another 
disease as SLE, hypertension, diabetes mellitus (5) . 

Many types of glomerulonephritis are present. In this research, we 
will focus on the most common types of glomerulonephritis that are 
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associated with hematuria. These are poststreptococcal 
glomerulonephritis, crescenteric glomerulonephritis and 

membranoproliferative glomerulonephritis. 

Acute Post Streptococcal Glomerulonephritis 

Aetiology 

This is an immune complex disease. It starts as an upper 
respiratory infection with nephritogenic strains of group A beta 
hemolytic streptococci. Antibodies are formed and combine with 
streptococcal antigens leading to the formation of immune complexes. 
These immune complexes are deposited on the basement membrane of 
glomerular capillaries' 5 '. 

Once Immune complexes are deposited, they activate the 
complement leading to release of biologically active substances which 
increase the vascular permeability and recruit neutrophils and 
monocytes triggering inflammation. Attempted phagocytosis of immune 
complex or the fixed antigen by the phagocytic cells leads to secretion of 
additional proinflammotory substances as well as lysosomal enzymes 
capable of digesting glomerular basement membrane and reactive 
oxygen species that damage the capillary. Aggregated platelets cause 
microthrombi leading to local ischemia that further damage the tissue. 
All these mechanisms allow necrosis of the glomerular capillaries, 
escaping of the RBCs into the urine causing hematuria (12) . 
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Pathological Picture 



(5) 



Grossly, there is mild bilateral kidney enlargement. Cortical 
oedema and petechial hemorrhages may be seen. 

Microscopically, Glomeruli are enlarged and show proliferation of 
epithelial, endothelial and mesangial cells. Several neutrophils are found 
in the glomerular capillaries. Bowman's capsular space shows 
neutrophils, erythrocytes and some albumin. Renal Tubules show cloudy 
swelling and casts (mainly blood casts). The interstitium of the kidney 
shows oedema and neutrophils. 

By the electron microscope, "Humpy-lumpy" immune complex 
deposits are seen between podocytes and basement membranes. 
Immunofluorescence reveals that the deposits consist of IgG, IgM and 
complement. 



Figure 9 
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Poststreptococcal 
GN 

Glomerular 
hypercellularity is 
caused by 

intracapillary 
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tubules 



(12) 
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Figure 10 




Figure 11 



Poststreptococcal GN (EM) 

Typical electron-dense subepithelial "hump" 
(arrow) and intramembranous deposits. 
BM, basement membrane; CL, capillary 
lumen; E, endothelial cell; Ep, visceral 
epithelial cells (podocytes). 
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Poststreptococcal GN 
(Immunofluorescent stain) 

demonstrates discrete, coarsly granular 
deposits of complement protein C3, 
corresponding to "humps" in previous figure 



Clinical Picture 



The disease typically presents with hematuria associated with 
edema, hypertension, or both (16) . This is usually associated with mild 
proteinuria and oliguria (5) and are collectively referred to as the 
nephritic syndrome. Urine appears dark (Cola like) and its specific gravity 
is high (5) . The subclinical form of the disease can present with 
microscopic hematuria with or without hypertension (16) . 
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Rapidly Progressive Glomerulonephritis (RPGN) 
(Crescentic Glomerulonephritis) 

RPGN is a clinical syndrome and not a specific etiological form of 
GN. Regardless of the cause, the histological picture is characterized by 
the presence of crescents. Clinically it is characterized by massive 
hematuria, severe oliguria or anuria and variable proteinuria (12) . 



Figure 12 
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Crescentic glomerulonephritis. 

Electron micrograph showing 
characteristic wrinkling of GBM 
with focal disruptions (arrows) 
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RPGN may be immune mediated, as when autoantibodies develop 
to the glomerular basement membrane (GBM) in anti-GBM antibody 
disease or when it develops consequent to immune complex deposition . 
It can also be pauci-immune, associated with antineutrophil cytoplasmic 
antibodies. On basis of immunologic findings, RPGN is classified into 
three types (12) . 

Anti-GBM antibody type 

In this type of glomerular injury, antibodies are directed against 
fixed antigen on GBM. Antibodies bound to cellular or tissue antigens 
(GBM) activate the complement system triggering inflammation. 

P athologic picture : 

Glomeruli show segmental necrosis and GBM breaks (12) . 
Proliferation of endothelial cells and mesangial cells and parietal cells is 
observed (20) . There is leukocytic infiltration and the glomerular 
capillaries undergo necrosis and hemorrhage (12) . 

Immune complex mediated type 

Whatever the antigen may be, endogenous or exogenous, 
antigen-antibody complexes are formed and are then trapped in the 
glomeruli, where they produce injury (12) . 

Pathologic picture: 

There is segmental necrosis as described in Anti-GBM antibody 
GN, however, in contrast there is granular deposition of the 
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immunocomplexes and the segments without necrosis show evidence of 
the underlying immune complex GN (12) . 

Pauci - immune type 

This type is characterized by the lack of anti-GBM antibodies or 
significant immune complex deposition detected by electron microscopy 
and Immunofluorescence (12) . 

Pathologic picture: 

Glomeruli show segmental necrosis as described with Anti-GBM 
antibody GN, however, in contrast, no significant deposits can be 
detected by electron microscopy and no immunoglobulin or 
complement by Immunofluorescence or nearly so (12) . 

Membranoproliferative Glomerulonephritis (MPGN) 

In this type, there is thickening of the glomerular capillary wall, 
which appears double "tram track appearance" due to leukocytic 

infiltration (1) , and increase in the number of cells in the glomerular tuft 

(id 

Clinically, MPGN patient presents with nephritic syndrome 
(hematuria, oliguria, mild proteinuria, hypertension and nephritic 
edema), nephrotic syndrome (massive proteinuria, hypoalbuminemia, 
severe generalized edema, hyperlipidemia, lipiduria) or both (5) . Two 
major types of MPGN are recognized on the basis of distinct 
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ultrastructural, immunofluorescence microscopic, and pathogenic 
findings. 



In MPGN type 1, there is subendothelial deposits of IgG, IgM and 

complement (5) . MPGN type 2 is also known as "dense deposit disease" 

, as the glomerular basement membrane shows dense deposits of 



complement 



(5) 



Figure 14 



Subendothelial 
deposit 




type ll 



Figure 15 




Schematic representation of 
patterns in the two types of 
membranoproliferative GN. 
In type I there are subendothelial 
deposits; type II is characterized 
by intramembranous dense 
deposits (dense-deposit disease). 
In both, mesangial interposition 
gives the appearance of split 
basement membranes when 
viewed by light microscopy 



Membranoproliferative 
glomerulonephritis, showing mesangial 
cell proliferation, increased mesangial 
matrix (staining black with silver stain), 
basement membrane thickening with 
segmental splitting, accentuation of 
lobular architecture, swelling of cells 
lining peripheral capillaries, and influx of 
leukocytes (endocapillary proliferation) 

(13) 
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Figure 16 




Figure 17 




Figure 18 



Membranoproliferative glomerulonephritis, 
type I. Note discrete electron-dense deposits 
(arrows) incorporated into the glomerular 
capillary wall between duplicated (split) 
basement membranes (double arrows), and in 
mesangial regions (M); CL, capillary lumen 



Dense-deposit disease (type II 

membranoproliferative GN) 

There are markedly dense homogeneous 
deposits within the basement membrane 
proper. CL, capillary lumen. In both, mesangial 
interposition gives the appearance of split 
basement membranes when viewed in the light 
microscope 




MBGN 1 (Immunofluorescence) 
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TUMORS AND HEMATURIA 

Macroscopic hematuria has a risk of 20-25% of cancer (bladder, 
renal, and prostatic) and the risk of detecting similar cancers in patients 
with microscopic hematuria is around 4% (7) . 

In this research, we will focus on the most frequent tumors of the 
genitourinary system that cause hematuria. Tumors are divided 
according to the anatomical site into tumors of the kidneys, tumors of 
the bladder, tumors of the prostate and other tumors of the renal pelvis 
and ureter. 

Tumors of the Kidneys 

Tumors of the kidneys are one of the causes of upper urinary tract 
hematuria. The most common cancer of the kidney is renal cell 
carcinoma. Transitional cell carcinoma is a less common type of cancer 
involving the kidneys or ureters (41) . Yet most small kidney tumors do not 
cause any bleeding, and in recent years, a growing number of kidney 
cancers have been diagnosed in patients without any urinary symptoms 
who undergo abdominal X-rays for other unrelated reasons (41) . 

Less common causes of upper urinary tract hematuria include 
benign tumors, such as angiomyolipoma or oncocytoma (41) . 

Features of Hematuria in Kidney Tumors 

Hematuria is the most common symptom of kidney cancer. About 
half of those diagnosed with kidney cancer will have this symptom when 
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they first go to the doctor (40) . 



1- The blood does not have to be there all the time. It can come and go 
(40) . Therefore, both the doctor and the patient may get the impression 
that the problem has gone away. This can mean that an early, 
treatable cancer in the kidney or bladder is allowed to grow to the 
stage where it may not be so easy to treat (40) . 

2- Sometimes, the blood cannot be seen by the naked eye but can be 
picked up by a simple urine test (40) . 

3- Special microscopic examination of the urine often shows the 
malignant or cancerous cells (41) . 

Pathology of the Most Frequent Kidney Tumors 

In this research, we will focus on renal cell carcinoma, the most 
frequent tumor of the kidney. Renal cell carcinoma represents on 
average over 90% of all malignancies of the kidney that occur in adults in 
both sexes (18) . 

Renal cell carcinoma 

Renal cell cancer is the seventh leading malignant condition 
among men and the twelfth among women, accounting for 2.6% of all 
cancers (18) . The classic symptomatic presentation of renal cell carcinoma 
includes the triad hematuria, flank pain, and palpable abdominal mass. 

Morphology 

Renal cell carcinomas may arise in any portion of the kidney, but 
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more commonly affects the poles. One of the striking characteristics of 
renal cell carcinoma is its tendency to invade the renal vein (Figure 9) 
and grow as a solid column of cells within this vessel. Further growth 
may produce a continuous cord of tumor in the inferior vena cava that 
may extend into the right side of the heart (13) . 

Different types of renal cell carcinoma are present. The three 
most common forms are clear cell carcinoma, papillary carcinoma and 
chromophobe renal carcinoma. 



Clear cell carcinoma 



(13) 



This is the most common type, accounting for 70% to 80% of renal 
cell cancers. The tumors are made up of cells with clear or granular 
cytoplasm and are nonpapillary. 

Clear cell carcinomas arise most likely from proximal tubular 
epithelium, and usually occur as solitary unilateral lesions. 

Grossly, They are spherical masses, which can vary in size, 
composed of bright yellow-gray-white tissue that distorts the renal 
outline. There are commonly large areas of ischemic, opaque, gray-white 
necrosis, and foci of hemorrhagic discoloration. The margins are usually 
sharply defined and confined within the renal capsule (Figure 9). 
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Figure 19 




Renal cell carcinoma. 

Typical cross-section of yellowish, spherical neoplasm in one pole 

of the kidney. 

Note the tumor in the dilated thrombosed renal vein. 



Microscopically, the growth pattern varies from solid to 
trabecular (cordlike) or tubular (resembling tubules). The tumor cells 
have a rounded or polygonal shape and abundant clear or granular 
cytoplasm, which contains glycogen and lipids (Figure 10). The tumors 
have delicate branching vasculature and may show cystic as well as solid 
areas. Most tumors are well differentiated, but some show marked 
nuclear atypia with formation of bizarre nuclei and giant cells. 



Figure 20 




High-power detail of the clear 
cell pattern of renal cell 



carcinoma (12) 
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Papillary carcinoma 



(13) 



This type accounts for 10% to 15% of renal cancers. It is 
characterized by a papillary growth pattern. 

Papillary tumors, thought to arise from distal convoluted tubules, 
can be multifocal and bilateral. 

Grossly they are characterized by a spherical boundary and a 
beige to white color. They can exhibit central necrosis resulting from a 
poor vascular supply and frequent hemorrhages. In some cases this 
feature can be so extensive as to mimic a cyst both radiologically and 
grossly (18) . 

Microscopically they are composed of cuboidal or low columnar 
cells arranged in papillary formations. Interstitial foam cells are common 
in the papillary cores (Figure 11). The stroma is usually scanty but highly 
vascularized. 



Figure 21 









Papillary type. 

Note the papillae and foamy 
macrophages in the stalk 
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Chromophobe renal carcinoma 



(13) 



This type represents 5% of renal cell cancers. They are thought to 
grow from intercalated cells of collecting ducts and have an excellent 
prognosis compared with that of the clear cell and papillary cancers. 

Microscopically it is made up of pale eosinophilic cells with 
prominent cell membranes, often with a perinuclear halo, arranged in 
solid sheets with a concentration of the largest cells around blood 
vessels (Figure 12). 



Figure 22 








Chromophobe type 



(13) 
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Tumors of the Bladder 

Bladder cancer is the second most common GU cancer with 
54,300 new cases annually and 12,100 deaths from the disease (22) . Egypt 
has the highest reported rate (37 per 100000 populations) in the world 
due to endemic schistosomiasis (42) . (Figure 13) 
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Figure 23 
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Approximately three-quarters of patients with bladder cancer 
present with painless intermittent hematuria. It is estimated that 
approximately 20% of patients being evaluated for gross hematuria will 
subsequently be diagnosed with bladder cancer. Similarly, of patients 
presenting with microscopic hematuria, up to 10% will be diagnosed 
with bladder cancer (18) . 



One-quarter of patients with bladder cancer will present with 
irritative voiding symptoms of urgency, frequency, and dysuria, 
symptoms frequently misinterpreted as signs of a urinary tract infection 
but that may signify either trigone involvement with tumor or the 
presence of carcinoma in situ (18) . Primary carcinoma in situ rarely 



presents with hematuria 



(7) 



Features of Hematuria in Bladder Tumors 



1- Hematuria -the cardinal sign of bladder cancer- is classically painless 
and commonly is intermittent (7) . 
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2- Investigation of microscopic hematuria in patients with bladder 
cancer is controversial (7) and tends to be unpredictable and 
inconsistent; therefore, a single negative urinalysis does not exclude the 
possibility of cancer (18) . Currently the recommendation is that persistent 
evidence of hematuria on microscopy or dipstick testing in patients older 
than 40 years should be referred for investigation . 

3- Bladder cancer can often cause hematuria with no other symptoms (41) 
or it may present with irritative symptoms (7) 



Pathology of Bladder Cancer 



(42) 



In developed countries, around 90% of bladder cancers are 
transitional cell carcinomas while the remaining 10% are squamous cell 
carcinomas and adenocarcinomas. Benign transitional cell papillomas 
have sometimes and in some places been registered as invasive 
carcinomas. 

Where the bladder cancer is associated with chronic bladder 
infection, most commonly with schistosomiasis, the usual histology is 
squamous cell carcinoma. Schistosomiasis-associated bladder cancer has 
an earlier mean age at onset and tends to present at a later stage than 
transitional cell carcinomas. 

In countries where schistosomiasis is endemic, such as Egypt, 
bladder cancer is the most common cancer in men. 
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Squamous cell carcinoma (18) 

A malignant neoplasm derived from the urothelium showing 
histologically pure squamous cell phenotype. Schistosomiasis and 
chronic urinary tract infection are conditions associated with the 
development of squamous cell carcinoma. The presence of keratinizing 
squamous metaplasia in the adjacent flat epithelium, especially if 
associated with dysplasia, supports a diagnosis of squamous cell 
carcinoma. 

The invasive tumors may be well differentiated (Figure 14) with 
well-defined islands of squamous cells with keratinization, prominent 
intercellular bridges, and minimal nuclear pleomorphism. They may also 
be poorly differentiated, with marked nuclear pleomorphism and only 
focal evidence of squamous differentiation. 

The verrucous form of squamous cell carcinoma is an uncommon 
variant that occurs most frequently in patients with schistosomiasis. 
Patients undergoing radical surgery appear to have an improved survival 
as compared to radiation therapy and/or chemotherapy. 



Figure 24 
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Well differentiated squamous cell carcinoma 

with well-defined islands of squamous cells with 
keratinization (cell nests) 
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Transitional cell carcinoma (19) 

This is malignant tumor of transitional epithelium. The tumor may 
arise de novo or on top of a villous papilloma. 

Gross Picture: Commonly the tumor appears as a papillary soft 
growth with infiltrating base. Non-papillary tumors are ulcerating, 
fungating or infiltrating. 

Microscopic Picture: Sheets of large pale malignant transitional 
cells with indefinite outlines separated by fibrous stroma. 

Prostate tumors 

Blood in the urine may also be noted in men who have benign 
prostatic hyperplasia (BPH) and in some men who have prostate cancer 

(41) 

Tumors of the Renal Pelvis and Ureters (18) 

Tumors arising in the renal pelvis, the ureter, and the urethra are 
morphologically similarto those in the bladder. 

Tumors of the ureter and renal pelvis account for 8% of all urinary 
tract neoplasms and are more common in older patients (mean 70 
years). More than 90% are urothelial carcinomas. Hematuria and flank 
pain are the chief presenting symptoms. 
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OTHER CAUSES OF HEMATURIA 

Drug-Induce Hematuria 

Many drugs can cause either hematuria or discoloration of urine. 
Heavy or surreptitious use of analgesics may be associated with 
analgesic nephropathy, which can be associated with hematuria. Use of 
oral contraceptives has been associated with loin-pain hematuria 
syndrome (16) . Drugs as anticoagulants (5) and Penicillin (extended- 
spectrum) (27) have been proved to cause hematuria. 

Tuberculosis and Hematuria 

Renal tuberculosis can present with gross hematuria, flank pain, 
dysuria and pyuria. This condition is a local manifestation of a 
generalized infection and occurs as a result of bloodstream 
dissemination (16) . 

Tuberculosis of the bladder can cause bladder lesions (16) and may 
be complicated as hematuria. 



Figure 25 




Renal tuberculosis 

In the lower third of the kidney there is a caseous inflammatory mass 
extending through the whole thickness of the renal cortex. This patient 
presented with the classic symptom of painless Hematuria. 
Investigations confirmed the diagnosis of tuberculosis, and 
nephrectomy was performed 
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Loin-Pain Hematuria Syndrome 

Loin-pain hematuria syndrome is rare. The cause is not known (16) . 
This syndrome is frequently, but not exclusively, found in young women 
receiving estrogen-containing birth control medication (10) . It presents 
with recurrent bouts of gross or microscopic hematuria with or without 
dysuria but almost always with unilateral or bilateral loin pain. 
Treatment, in general, is not very satisfactory, but discontinuance of oral 
contraceptives may result in some relief of loin pain and disappearance 
of hematuria (10) . 

Marathon Runners 7 Hematuria 

This form of gross hematuria occurs after prolonged running 
(usually > 15 km/week) predominantly but not exclusively in males. The 
hematuria may be associated with the passage of clots and suprapubic 
and perianal discomfort but usually not with loin pain. It may develop 
repetitively, but usually disappears quickly upon resting. No treatment is 
required other than reassurance and reduction of running intensity (10) . 

Hereditary Causes of Hematuria 

Some hereditary causes are associated with hematuria. The most 
common of which are thin basement membrane disease (benign familial 
hematuria), Alport syndrome and Nail-patella syndrome. Polycystic 
Kidney disease is also a congenital disorder that is associated with 
hematuria. Here we will give some notes on the first two. 
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Thin basement membrane disease (Benign Familial Hematuria) 

This is a common hereditary lesion (13) presents most commonly 
with microscopic hematuria, usually with minimal or no proteinuria. No 
histologic abnormality is found on light and immunofluorescence 
microscopy. Diffuse and uniform thinning of the glomerular basement 
membrane is seen on electron microscopy (16) . The anomaly in thin 
basement membrane lesion has also been traced to mutations in genes 
encoding a 3 or a 4 chains of type IV collagen. Renal function is normal 
and prognosis of the disease is excellent (13) . 

Alport syndrome 

Alport syndrome is one of the best studied hereditary 
glomerulopathies. Two forms of Alport syndrome have been recognized 
on a molecular genetic basis: an X-linked dominant form and an 
autosomal-recessive form (16) . The disease manifestations are due to 
abnormal a 3 , a 4 , or a 5 chain of type IV collagen (13) . This is due to a 
mutation in a gene encoding for a protein of type IV collagen (16) . In all 
cases, the result is defective assembly of type IV collagen, which is 
crucial for function of the GBM, the lens of the eye, and the cochlea (13) . 

The pathologic findings on light microscopy are nonspecific. 
Immunofluorescence microscopy may show nonspecific granular 
deposits of C3 and IgM. The salient diagnostic abnormality is the variable 
thickening, thinning, and lamellation of the glomerular basement 
membrane seen on electron microscopy. 
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Figure 26 




Alport syndrome 

Electron micrograph of glomerulus with irregular thickening of 
the basement membrane, lamination of the lamina densa, and 
foci of rarefaction. Such changes may be present in other 
diseases but are most pronounced and widespread in 
hereditary nephritis. 
CL, capillary lumen; Ep, epithelium 



The most common presenting sign is gross or microscopic 
hematuria, frequently accompanied by red cell casts (13) . Hematuria may 
reflect fragility of the glomerular basement membrane in the absence of 
the normal collagen network formed by the type IV collagen chains (16) . 
Proteinuria may develop later, and rarely, the nephrotic syndrome 
develops (13) . Sensorineural hearing loss, eye defects, and cataracts are 



commonly associated with this syndrome 



(16) 



DIFFERENTIAL DIAGNOSIS OF HEMATURIA 



(14)(17)(26) 



Hematuria can be glomerular (because of glomerular disease, 
sometimes called medical); or non-glomerular (sometimes called 
surgical). Glomerular hematuria can be differentiated from non 
glomerular hematuria by: 



1. The shape of RBCs in urine is dysmorphic in cases with glomerular 
hematuria while it will be normal in case of non-glomerular 
hematuria. 

2. The size of RBCs whose mean corpuscular volume in urine of 
patient with glomerular hematuria which is smaller than it is in 
peripheral blood but in non glomerular cases it is equal. 
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3. Proteinuria is present in most cases of glomerular hematuria but 
not in cases of non-glomerular hematuria. 

4. Blood clots indicate non-glomerular bleeding and can be 
associated with pain and colic. 

Gross hematuria in adults is considered a sign of malignancy until 
proved other diagnosis. The character of the hematuria may provide a 
clue to the site of origin. Initial hematuria, the presence of blood at the 
beginning of the urinary stream that clears during the stream, implies an 
anterior (penile) urethral source. Terminal hematuria, the presence of 
blood at the end of the urinary stream, implies a bladder neck or 
prostatic urethral source. Total hematuria, the presence of blood 
throughout the urinary stream, implies a bladder or upper tract source. 
A vermiform clot suggests a source arising from the upper urinary tract. 

Hematuria and Symptoms 

Hematuria with renal colic suggests an uretral stone, but the 
passage of blood clots from a bleeding tumor mimics this scenario. 
Irritative voiding symptoms in a young woman may suggest acute 
bacterial infection and associated hemorrhagic cystitis, yet the same 
picture in an older woman or in any male raises concerns about 
neoplasm. In any situation, if cultures are negative or hematuria persists 
after therapy, further evaluation is warranted. In the absence of other 
symptoms, gross hematuria may be more indicative of tumor, but 
staghorn calculi, glomerulonephropathies, and polycystic kidney disease 
are also suggested. 
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Figure 27: Hematuria common causes and associated findings 



(44) 
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Investigations of a case of hematuria 



1. First exclude hemoglobinuria and myoglobinuria since both of them 
can also cause positive dipstick test for hematuria. This is done by 
microscopic examination of fresh urine sample. In case of Hematuria, 
RBCs could be seen while in the other two conditions no RBCs could be 
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seen. Also in case of myoglobinuria, clinical examination may show 
manifestations of muscle disease and the examination of urine by 
Immunoelectrophoresis may show myoglobin. In case of 
haemoglobinuria, manifestations of haemolysis may be evident. 

2. Examination of urine for proteinuria and casts (to diagnose glomerular 
disease), pus cells and urine culture (for diagnosis of infection), Zheil- 
Nelsn stain and specific media (for diagnosis of T.B.). 

3. Plain X-ray, I.V.P. (if serum creatinine is normal), ultrasound and 
possibly angiography, for the diagnosis of surgical diseases e.g. stone, 
malignancy or infection. 

4. RBCs in urine could be examined for its shape to differentiate 
glomerular from non-glomerular causes (by phase contrast microscopy). 

5. Kidney function tests. 

6. Specific investigations for diagnosis of systemic diseases causing 
Hematuria e.g. SLE. 

7. Kidney biopsy for glomerular Hematuria. 

8. Further Invesigations: 

• Imaging: Further evaluation includes urinary cytology, upper 
tract imaging, and cystoscopy. 

• Cystoscopy: can be used to assess for bladder or urethral 
neoplasm, benign prostatic enlargement, and radiation or 
chemical cystitis. 

• Follow-up 
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COMPLICATIONS OF HEMATURIA 

It is rare for patients to experience complications from 
microscopic hematuria. A patient with recurrent or persistent gross 
hematuria, however, can easily become anemic and such patients may 
need treatment for this condition as part of their overall management 

(22). 

Hematuria may be heavy enough to clot and cause obstruction of 
the urinary tract with which patients may experience (38) clot "colic" 
similar to the pain felt with passing a ureteral calculus (22) . Difficulty 
emptying the bladder may occur if a clot obstructs the outflow of the 
bladder. This may worsen to the point of urinary retention (38) . The clots 
may be too large to pass through the urethra. These clots require 
evacuation through a large Foley catheter or sometimes through a 
cystoscope under anesthesia, or bladder rupture could result (22) . 

DURATION OF HEMATURIA 

Duration of hematuria depends on its cause. For example, 
Hematuria related to strenuous exercise usually goes away within 1 or 2 
days after the exercise. Hematuria from a urinary tract infection will end 
when the infection is cured. Other causes might take longer to clear up 

(31) 
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TREATMENT OF HEMATURIA 



The treatment of hematuria depends on its cause (31) . If no serious 



condition is causing the hematuria, no treatment is necessary 



(32) 
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CLINICAL CASES 



Case I: Transitional Cell Carcinoma 



Personal History: 



Gaber Abd El-Magid Morsy 

74 years old 

He was born and lives in Menouf. 

He is married with 5 sons. 

He is a smoker, with smoking index 400 (heavy 

smoker). 



Complaint: 

History of patient's 
illness: 



Reddish urine since month. 

The condition started since one month by 
appearance of blood in urine. The condition 
was of acute onset and progressive course. It 
was firstly initial but turned to total 
hematuria. It was painless then frequency of 
micturation and nocturia occurred. In 
addition, there is urgency. 
No dysuria, No percipetancy, No other 
disorder of uria (average volume, no abnormal 
content) 



System review: 
Past history: 



No other systemic symptoms. 

There is a history of schistosomiasis; he 

received medication for it in the form of 

tablets. 

No DM, No HTV. 

No history of surgeries. 
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Some Investigations of Case 1 
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TT-^Sb abd rabou. 

AMR EL-AIAIMY, 



, red fr 



' 2 « / / 2 




.a decec-^c 

3h£5W3 aO.TTtli' " «a.__ 



- "V . giydomJ^nal ultrasonography rev, 

" •_-;^_- T^T^average size shewing coarse echoes t- 

* LI i les i n3 »» detected. 

focaj- _ a , /sra ,™ caliber, no thnanbcsis 

portal vein i» UJ - 3 

♦BILIARY SYSTEM :- The gall bladder 
fhic w e3 s with no stones are detected. 

""- .-tra- biliary radicals dilatation axe detsc-eed. 

So intra or ia*t-. 

*SPLEEN :- ±s o:f average size it measures about 10 em in Eta 
- - = showing homogenous echopattem , no fecal lesions are 
detected The splenic vein ia within UUUMIlI with no peri- 
splenic collateral axe detected. 

*BOTH KIDNEYS : - . __. 

Th v are of average size with normal sortxco-meduliarj 
differentiation. Ho renal stones or back pressure changes ™ 
detected. The parenchymal thickness and ecfcogencity are within 

normal . 

*THE PANCREAS =- « of average size showing normal size and 

eehagenci ty . 

*MO ENLARGED ABDOMINAL L . Ns ARE DETECTED. 

*NO ASCITES IS SEEN. 

♦URINARY BLADDER :- shows a right lateral wall caulif-^er 

echogenic mass measuring about 3.2 * 2.6cm, - stones a-e 

detected. 

♦PROSTATE :- is of average size showing homagers 

echopattern, no focal lesions are detected. 

*NO GROSS PELVIC MASSES ARE DETECTED. 

CO NCLUSION :■ 

• CHRONIC PARENCHYMAL LIVER DISEASE. 

• URINARi BLADDER MASS FOR CYSTOSCOPY. 
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Case II: Lupus Nephritis 



Personal History: 



Mohammed Essam 
12 years old 



Complaint: 



History of patient illness: 



Peri-orbital swelling since a month. 

The condition started since 1 month by 

sudden appearance of peri-orbital oedema 

then progressed to the whole face. 

The swelling is maximum in the early 

morning then decreases through the day. 

Then was no LL oedema. 

The patient made urine analysis, which 

showed identical microscopic hematuria & 

albuminuria. 



System review: 



No hypertension 

No disturbance of consciousness. 



Past history: 



No similar attacks 

No history of other diseases 

No operations. 
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A Picture of the case showing oedema 
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Some Investigations of Case 2 
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PATIENT 

IVSE- 
DAT& OF filHTH: 

SEX- N 
LOCATION: 

PAT . COMMENT t 
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DC 
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' 
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Case III: Benign Prostatic Hyperplasia 



Personal History: 



Complaint: 

History of patient illness: 

System review: 
Past history: 



Abd El-Hady Ismail Said 

64 years old 

He was born & lives in Ashmoon. 

Reddish urine 

The condition started since ten days by 
appearance of blood in urine. 

No other systemic symptoms. 

No DM 

NoHTN 

No allergy. 

Rt. Hydrocelectomy 4 years ago. 
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Some Investigations of Case 3 
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SUMMARY 

Hematuria is a common symptom associated with many diseases. 
Whatever the circumstances, it should be regarded as a danger signal 
demanding immediate attention (34) . This research was a trial to cover 
some of the important aspects of hematuria. Additional information 
about any part of this research can be obtained by referring to our 
references below. 
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